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Late-Life Body Mass Index and Dementia:
An Integrative Literature Review
Sarah Slade, RN, FNP, and Patricia (Patty) Ravert, PhD, RN
ABSTRACT
Dementia and obesity are significant public health concerns. Alzheimer’s disease affects
5.3 million adults, while 72.5 million adults are obese. Emerging evidence linking body
mass index (BMI) and dementia suggest that, although a high BMI in midlife is associated with a greater risk for dementia, a high BMI in late life is considered protective
and should not necessarily be considered a risk factor for dementia. Beginning in
midlife, practitioners should trend patient BMI numbers. Major fluctuations during this
time should be monitored and nutritional counseling and cognitive screenings offered
to help patients maintain a healthy BMI and detect early cognitive decline.
Keywords: Alzheimer’s, body mass index, dementia, late life, midlife obesity
© 2012 American College of Nurse Practitioners
Table 1 is available at www.npjournal.org.

N

urse practitioners (NPs) are aware of the
growing incidence of both dementia and
obesity in our society but may not be aware
of their association. Practitioners counsel patients to keep
a low or normal body mass index (BMI) to avoid
chronic diseases such as diabetes and cardiovascular problems. However, new evidence shows that while this
counsel is appropriate for patients in midlife, practitioners
need to be aware that an increased BMI in late life may
actually be protective against dementia.1-11
This article answers the question of whether late-life
patients (65 years or older) who have high BMI (ⱖ 25)
are at increased risk for dementia compared with midlife
patients (30-64) who also have a high BMI. Understanding the association between BMI and the possible risks
for or prevention of dementia will change the way NPs
treat and counsel on BMI in the elderly.
BACKGROUND AND SIGNIFICANCE
Dementia is a classification for a group of fatal neurological
diseases manifested by a decline in memory and intellectual
functioning that interferes with daily life and relationships.12 Dementia damages brain cells, which results in
memory impairment and causes an inability to understand
and respond to language, identify objects, and complete
activities of daily living. According to the Alzheimer’s
Association,13 there are several types of dementia:
Alzheimer’s disease (AD), vascular dementia, mixed dementia, dementia with Lewy bodies, Parkinson’s disease, fronwww.npjournal.org

totemporal dementia, Creutzfeldt Jakob disease, normal
pressure hydrocephalus, and mild cognitive impairment.
AD is the most prevalent form of dementia and
accounts for 60%-80% of the cases.13 An estimated 5.3
million Americans have AD, and the incidence is
expected to increase to 16 million by 2050.14 This disease
is a result of the failure of neurons to transfer information at the synapses and leads to cellular shrinkage and
death. The exact reason for this failure has yet to be discovered, but advancing age is 1 of the greatest risk factors.15 Other risk factors, such as type 2 diabetes,
hyperlipidemia, tobacco use, genetics, an inherited
apolipoprotien ApoE-e4, and obesity, have been associated with dementia.15
AD affects each person differently but usually begins
with such symptoms as a gradual difficulty in remembering
new information, confusion with time or place, and difficulty completing familiar tasks at home or work. Once the
disease has advanced into the final stages, patients require
total care. Patients eventually lose their ability to recognize
and communicate with family and friends and become
confined to bed. Because of the extensive care needed
throughout the course, especially in the final stages, the
total costs for those who suffer from this disease are 3 times
higher than for non-affected older people. The cost of AD
care reaches $172 billion annually.15
According to the Alzheimer’s Association,15 there is
no known treatment to stop or slow the degeneration of
brain cells for any type of dementia. Five drugs have been
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approved to temporarily slow degeneration, but they are
effective only for half of the prescribed patients and usually only for 6 to 12 months. Since the neurological system and cardiovascular system are closely intertwined, the
management of cardiovascular risk factors is important.
Managing type 2 diabetes, hyperlipidemia, hypertension,
tobacco use, and obesity might help delay the cognitive
impairment associated with dementia.15
Obesity affects 72.5 million Americans and is considered a risk factor for dementia.15,16 The BMI scale is a
screening tool to determine different weight categories
that may lead to such health problems as AD. This scale
uses weight in kilograms divided by the square of the
height in meters (kg/m2). According to this scale, obesity
is BMI ⱖ 30.0, overweight is BMI of 25.0-29.9, normal
weight BMI of 18.5-24.9, and underweight BMI ⬍ 18.5.
A BMI ⬎ 25 has been shown to increase the chances of
certain diseases and other health problems.13,17
Although recent studies18-21 have shown that an
increased BMI in midlife (30-64) can lead to an increase
in dementia, other studies1-11 have indicated an increased
BMI in late life (65 or older) is protective of these neurological impairments. Additional evidence suggests that a
low or underweight BMI or fast declining BMI is a preclinical marker for dementia.1,2,22-25 Understanding the
patterns linking BMI and dementia is important to practitioners to assist in treating and counseling patients in
slowing the progression of dementia. The purpose of this
integrative review is to examine and discuss the implications associated with late-life BMI and dementia.
METHODS
An electronic search was conducted to identify studies
from 2005 to 2010 using the following databases:
EBSCO, CINAHL, Medline, and Health Source:
Nursing/Academic Edition. The search was limited to
the English language and human subjects. The search
terms used were body mass index, dementia, midlife, late-life,
and aged. Articles focusing solely on midlife BMI were
excluded, whereas articles focusing on midlife and latelife BMI and dementia were included. References from
all articles were reviewed for additional relevant studies.
RESULTS
Study Characteristics
A total of 13 studies were evaluated (Table online). Ten
of the studies1-9,11 were population-based prospective
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cohort studies, 1 study was case controlled,26 and 2
were cross-sectional studies.10,27 Follow-up time in the
cohort studies ranged from 1 to 13.4 years. The number of participants in the studies ranged from 50 to
12,047. The studies were conducted in various locations—6 in the United States2,3,5,7-9 and 7 in other
countries.1,4,6,10,11,26,27
All studies in the review used BMI as 1 of the main
anthropometric measurements. In addition to BMI, 5
studies used waist-to-hip ratio (WHR),5-7,11,26 5 studies
used waist circumference (WC),6,7,9-11 and 1 study
included percentage of body fat (PBF).6
Participant Characteristics
The age of participants included in the studies ranged
from 60 to 101 years. Twelve studies included male and
female participants,1-10, 26,27 with 1 study only including
male participants.11
Anthropometric Measures
Reviewing studies that included WHR, PBF, and WC
yielded varied outcomes. In the 5 studies that examined
WHR in addition to BMI, 2 reported no correlation
between WHR and any form of dementia,5,7 while 1
reported that men with WHR ⱖ 0.9 had a lower risk of
dementia than men with WHR ⬍ 0.9. One study concluded participants who were obese at the time of the
baseline WHR assessment and had a decreased WHR
over time reported a decline in cognitive function,6 and
1 study reported an increased WHR more than doubled
the risk of AD.26 Han et al6 also looked at PBF and concluded that, like BMI, a higher PBF was associated with a
decreased risk of dementia.
The 5 studies that included WC also yielded varied outcomes. Two studies reported no relationship
between WC and dementia.7,10 One study concluded
there was a U-shaped correlation between WC and
dementia, with the risk being the greatest at both the
lower and upper ends of the WC measurements,6 and
1 study reported the lowest risk of dementia was
around 100 cm of WC.11 The researchers of the fifth
study initially found no association between WC and
dementia risk, but after adjusting for BMI and excluding previous dementia cases included in the study,
they reported a 29% increase in the hazard ratio
(HR), indicating the highest WC led to a higher risk
for dementia.9
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CLINICAL FINDINGS
All 10 of the population-based, prospective, cohort studies concluded an increased BMI in late life was protective
of dementia (Table 1).1-9,11 One study reported that for
each 1 unit increase in BMI from the patient’s baseline,
the risk of dementia decreased 8%.4 Another study
reported that each 1 unit increase of BMI from baseline
was associated with more than 5% decrease in the risk of
AD and a loss of 1 unit of BMI from baseline per year
was associated with about a 25% increased risk of AD
compared with a person experiencing no change in
BMI.2 Furthermore, another study reported overweight
participants had a lower risk of developing dementia than
normal-weight participants over a 9-year time span.
Underweight participants also increased their risk of
developing dementia by 20%.1
Razay et al’s26 case-controlled study produced opposite findings, suggesting an increased BMI is associated
with an almost 10-fold increase in AD risk in later life.
However, this study also found being underweight was
associated with an almost 8-fold increase in AD risk. The
findings from this study suggest that both obesity and
being underweight may be associated with AD.26
Results from the 2 cross-sectional studies varied.
Zhou et al27 specifically reported that in Chinese subjects
ⱖ 90, a BMI in the normal range, around 20 (18.9-21.1),
was most protective of dementia. Ghaderpanahi et al10
agreed with all 10 of the population-based, prospective,
cohort studies that having an increased BMI in later life
is protective of dementia.
DISCUSSION
All 10 studies indicated an increased BMI (ⱖ 25) in later
life protects against dementia. These results differ from
studies conducted in midlife (30-64 years old) that report
an increased BMI during this time is a major risk factor
for dementia.18-21 However, 1 study concluded that
dementia is associated with a lesser increase in BMI from
age 38-70 in women.28 Studies from both midlife and
late life agree that a decreasing BMI or weight loss in late
life may precede the diagnosis of dementia and potentially be a preclinical marker for AD.1,2,22-25
The factors associated with weight loss and dementia in the elderly are poorly understood. Memory
impairment as an initial symptom could cause forgetfulness and loss of initiative, leading to weight loss and
malnutrition.4,22 Other researchers suggest atrophy of
www.npjournal.org

the medial temporal lobe, hippocampal formation, and
hypometabolism of the cingulate gyrus. This atrophy
disrupts hypothalamic and autonomic regulation, affecting appetite and energy metabolism.2 Gustafson22 suggests that hormones released by different organs and
tissues, as well as the release of neuropeptides, can
interact with brain centers to induce physiological
responses associated with weight reduction before the
onset of dementia. This deregulation of brain centers
can lead to poor eating and metabolism regulation.
While understanding the relationship between weight
loss and dementia is important, understanding why an
increased BMI in late life is protective of cognitive
decline is also valuable. Some researchers suggest that
higher weight in late life increases insulin-like growth
factor-I (IGF-I),29 leptin,30 and estrogen31 levels. All 3 of
these hormones are released from adipose cells. IGF-I
aids in neuronal growth, balances neuronal excitability,
and maintains synaptic plasticity.29 Leptin influences hippocampal-dependent learning and memory and regulates
hippocampal excitability,30 whereas estrogen protects
mitochondria from injury and cellular death.31
Researchers hypothesize these hormonal processes may
explain the relation between a higher weight and better
cognitive function and more research is necessary to
determine correlations.
RECOMMENDATIONS
In clinical settings, beginning in midlife, practitioners
should determine the patient’s BMI at each visit and
track weight loss and gain. If a patient’s BMI in midlife
increases, nutritional counseling and exercise recommendations should be given to help the patient return
to a healthy weight and thus prevent the risk of dementia in late life. A high BMI, representing overweight and
obesity, in late life should not be considered a risk factor for dementia. However, an unintentional loss in
BMI moving toward underweight (18.5) should be considered a warning sign. If this reduction in BMI is discovered, cognitive screenings, such as the Mini-Mental
State Examination or the Clinical Dementia Rating
Scale, should be administered to give practitioners a
cognitive baseline. Nutritional counseling involving the
patient and family or caregiver should also be implemented to assist the patient in returning to a healthy
and higher BMI and help minimize further declines in
cognitive status.
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Although the evidence presented in this article suggests that higher BMI in late life will decrease the risk
of dementia, a high BMI is also associated with other
medical disorders, such as cardiovascular disease, hypertension, and diabetes.13,32 Practitioners working with
this late-life population must assess patient and family
history and determine which risks are greater to overall
health. For a patient with a family history of dementia,
keeping the patient’s BMI above the normal level
should be considered.
CONCLUSION
Although a high BMI (BMI ⱖ 25) in midlife is associated with a greater risk for dementia, current evidence
shows that higher BMI, per unit, in late life is considered
protective for cognitive impairments and should not be
considered a risk factor for dementia. Additional evidence
suggests a low or underweight BMI (ⱕ 18.5) or fast
declining BMI is a preclinical marker for dementia.
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